Modification of proteins in endothelial cell death during oxidative stress.
Exposure of bovine aortic endothelial cells in vitro to oxidative stress causes a cascade of changes in cell function, culminating in cell death if the stress is sufficiently severe. Oxidative modification of proteins, as measured by the reaction of 2,4-dinitrophenylhydrazine with carbonyl groups of oxidized proteins, increased three- to fourfold in endothelial cells exposed to hydrogen peroxide or to a xanthine/xanthine oxidase system. The increase in oxidative modification of protein occurred rapidly, preceding loss of cellular ATP and eventual cell death. Oxidative modification of protein was paralleled by loss of activity of the key metabolic enzymes, glucose-6-phosphate dehydrogenase and glyceraldehyde-3-phosphate dehydrogenase. The finding that oxidative modification of protein is an early event following oxidative stress suggests that oxidative modification of protein is not only a marker for oxidative damage but also a causal factor in oxidative injury.